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[Note: Names, addresses, company names and brand names are translated 
in the most common manner. Japanese language does not have singular or 
plural words unless otherwise specified by a numeral prefix or a general 
form of plurality suffix.] 

Description of the Invention 

1. Name of the Invention 

Fiber Reinforced Caliper Casting Method 

2. Scope of the Claims of the Invention 

Fiber reinforced caliper casting method characterized by the fact that: 

(1) the core used for winding the fiber is produced so that it almost 
copies the inner side shape of the caliper bridge part, and 
around this core an inorganic type fiber is wound in a direction 
that is parallel to the direction of the cylinder axis, 

(2) the wound fiber is cut in almost a bridge type shape, 

(3) and on the cut fiber formed (molded) body a matrix metal is 
cast under high pressure and the caliper is formed, or the bridge 
part is cast under high pressure and after that through another 
casting the whole body shape of the caliper is made. 

3. Detailed explanation of the invention 
(Technological Sphere of Application) 

The present invention is an invention about the fiber reinforced caliper 
casting method, and especially, the present invention is an invention about a 
method where a reinforced material, obtained as an inorganic material fiber 
bundle material is made into a composite material by using a matrix metal, is 
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simply and reliably cast on the caliper bridge part, and the caliper weight is 
reduced and together with that its properties are improved. 

[Previous technology and problem points that must be solved] 

In the caliper body that is part of the disc brakes used in automobiles, in the 
past, FCD (ductile cast iron) has been usually used. However, in recent 
years, together with the requirements for reduced weight experiments have 
been conducted for aluminization, and part of those have been 
commercialized. However, in the case of the calipers that have been cast by 
using aluminum, compared to the case when FCD has been used, the 
hardness (rigidity) properties have been decreased, and especially, at high 
temperatures there is a decrease of the strength, and because of that, there is 
the drawback point that these can be only used as light load calipers. 

[Measures in order to solve the problem] 

In the case of the so-called fist type calipers, mechanically speaking, they 
can be divided into 3 parts - the bridge part that receives the axial force of 
the piston, the cylinder part that stores the liquid which guides the piston, 
and the guide part, which guides the caliper parallel to the axis of the rotor. 
However, among these parts, especially, the part that requires strength is the 
bridge part. This invention is an invention where this bridge part is 
reinforced as a fiber that has high tensile strength and together with that a 
high elasticity properties is cast, and the drawbacks of the above described 
caliper manufactured from an aluminum alloy, are improved, and especially, 
as the casting method for the fiber bundle material, a simple and reliable 
method is designed, and the hardness properties and the high temperature 
strength properties of the caliper are improved. 

Namely, the fiber reinforced caliper casting method according to the present 
invention is characterized by the fact that: 

(1) the core used for winding the fiber is produced so that it almost 
copies the inner side shape of the caliper bridge part, and 
around this core an inorganic type fiber is wound in a direction 
that is parallel to the direction of the cylinder axis, 

(2) the wound fiber is cut in almost a bridge type shape, 
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(3) and on the cut fiber formed (molded) body a matrix metal is 
cast under high pressure and the caliper is formed, or the bridge 
part is cast under high pressure and after that through another 
casting the whole body shape of the caliper is made. 

[Effect] 

Regarding the manufacturing method for the preparation of fiber reinforced 
composite material where as the fiber forming material, as the matrix, cast 
iron, copper, aluminum, magnesium, titanium, or their alloys are used and 
they are filled and made into a composite material by using the high pressure 
solidification casting method, for example, it is known to be done according 
to the described in the Japanese Patent Report Number Showa 53-12446. 
According to the fiber reinforced caliper casting method of the present 
invention, it is a method where as the matrix metal, copper, aluminum, 
magnesium, or their alloys are used, and the casting into the caliper shape is 
conducted by using the high pressure casting method, however, as a separate 
method, it is also possible to suggest the method where only the bridge part 
of the caliper is high pressure cast, and after that the casting of the whole 
body shape of the caliper is conducted according to the usual casting 
method, for example, the gravity casting method. Also, the method for the 
formation of the fiber bundle material according to the present invention is 
entirely independent from this patent application and it is conducted 
according to the method where around a core that almost copies the shape of 
inner side of the caliper bridge part, a fiber is wound in a direction that is 
parallel to the direction of the cylinder axis, and after that this fiber bundle 
material is cut to almost the bridge shape. By that, the casting of the fiber 
bundle material together with the inner part of the caliper bridge becomes 
even easier, and the method according to the present invention is a method 
that is very valuable for practical use. 

As the high tensile strength, high elasticity fiber that can be used according 
to the present invention, asbestos, mineral wadding, glass fiber, dross fiber, 
A1203 (alumina) fiber, boron fiber, ceramics fiber etc., inorganic material 
fibers, or carbon fiber can be used. It is preferred that the diameter of the 
fiber is in the range of 2 microns ~ 20 microns. In the case when the 
thickness of the reinforced material where the fiber formed material is made 
into a composite material by using copper, aluminum, magnesium or their 
alloys, is in the range of 6 mm ~ 18 mm, it is preferred from the point of 
view of the goals of the present invention. 
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[Practical Examples] 



Here below, the present invention will be explained in more details by using 
practical examples shown in the figures. 

Figure 1, (i) and (ro), represent the state where the inorganic material fiber is 
wound on the core, Figure 2 (i) and (ro) represent the state where the wound 
fiber is cut, Figure 3 (i) and (ro) show the state where it has been cast into 
the caliper, and the method according to the present invention proceeds 
according to the order of the numbers of the figures. IN each figure, (i) 
represents the three-dimensional view diagram, and (ro) represents the side 
view diagram. 

As it is clear from the figures, according to the present invention, first 
around the core (b), which is used to wind the fiber and that is produced so 
that it copies the shape of the inner side of the caliper bridge part, the fiber 
(a) is wound in the direction that is parallel to that of the cylinder axis, and 
the core (b) is taken out and removed and the fiber (a) is cut to almost the 
caliper bridge shape and the fiber formed material (c) is made, and onto the 
above fiber formed material (c), as a matrix, copper, aluminum, magnesium, 
or their alloys are used and they are cast under high pressure, and by that the 
caliper (d) is formed, or the bridge part was cast under high pressure and 
after that by using another casting method the whole body shape of the 
caliper (d), was formed. 

4. Simple explanation of the figures 

Figure 1 (i) and (ro), represent the state where the inorganic material fiber is 
wound on the core, Figure 2 (i) and (ro) represent the state where the wound 
fiber is cut, Figure 3 (i) and (ro) show the state where it has been cast into 
the caliper, and the method according to the present invention proceeds 
according to the order of the numbers of the figures. In each figure, (i) 
represents the three-dimensional view diagram, and (ro) represents the side 
view diagram. In the figures: 



a fibi 

b .' cor 

c fib 

material (body) 



d cal 

Patent Assignee: Sho Break Company 

Translated by AlbenaBlagev ((651) 704-7946 (w), (651) 735-1461 (h)) 
8/13/2000 
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